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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the running speed of a vehicle 
which incorporates a hydrostatic transmission, on running by its deadweight 
from becoming excessively high. 

SOLUTION: A hydrostatic transmission is communicated with a variable 
displacement type hydraulic pump 12 driven by an engine 1 1, and a 
hydraulic variable displacement type hydraulic motor 13 adapted to be 
rotated by hydraulic oil discharged from the hydraulic pump through main 
pipe lines 14, 15 in a closed circuit. The output shaft 17 of the hydraulic 
motor 13 is coupled to a wheel 21 through a rotary transmission 
mechanism 18. A rotational speed sensor 23 detects the number of 
rotations per unit time of the output shaft 1 7. When the running speed is 
higher than a set value, a proportional control pressure reducing valve 25 
produces a signal pressure Px in accordance with a detection signal from 
the rotational speed sensor 23, and a displacement changing mechanism 
part 30 receives the signal pressure Px and changes the displacement of 
the hydraulic motor 13, the higher the signal pressure Px, the larger the 
volume. 
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* NOTICES * 



,^^for any 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the travel-speed control approach of the car characterized by detecting the travel speed of the car 
equipped with the hydro static transmission of the transit system which has the hydraulic pump of a variable-capacity 
form, and the hydraulic motor of a variable-capacity form, and controlling the capacity of the hydraulic motor of hydro 
static transmission to a large capacity side when this detected travel speed is larger than the set point. 
[Claim 2] The hydraulic pump of the variable-capacity form driven with an engine, and the hydraulic motor of a 
variable-capacity form which rotates with the hydraulic oil which was connected to this hydraulic pump in the closed 
circuit, and was breathed out from the hydraulic pump, The body of revolution for transit driven with this hydraulic 
motor, and the rotational frequency sensor which detects the rotational frequency per unit time amount of this body of 
revolution for transit, It is the travel-speed control unit of the car characterized by providing the control section which 
carries out adjustable control of the capacity of a hydraulic motor to a large capacity side when the rotational frequency 
detected by this rotational frequency sensor is larger than the set point. 

[Claim 3] A control section is the travel-speed control unit of the car according to claim 2 characterized by providing 
the control valve which generates the signal pressure according to the detecting signal by the rotational frequency 
sensor, and the capacity adjustable device section which carries out adjustable control of the capacity of a hydraulic 
motor in response to the signal pressure supplied from this control valve. 

[Claim 4] The capacity adjustable device section is the travel-speed control unit of the car according to claim 3 which is 
changing ********** i n the closed circuit which returns ****** of the cam plate of a hydraulic motor to a center valve 
position with signal pressure, and is characterized by controlling the capacity of a hydraulic motor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the travel-speed control approach of the car which equipped the transit 

system with hydro static transmission, and its equipment. 

[0002] 

[Description of the Prior Art] As shown in drawing 5 , the conventional cars, such as a wheel loader, have the hydro 
static transmission 6 of a configuration of having connected the hydraulic pump 2 of the variable-capacity form driven 
with an engine 1 and the hydraulic motor 3 of a variable-capacity form which rotates with the hydraulic oil breathed out 
from this hydraulic pump 2 by closed circuits 4 and 5, and the axle 9 of a wheel 8 is connected to the output shaft of a 
hydraulic motor 3 through the rotation transfer device 7. 

[0003] To the flat ground and climb transit, an engine 1 rotates a hydraulic pump 2, and the car equipped with this hydro 
static transmission 6 can rotate a hydraulic motor 3 with the discharged oil from this hydraulic pump 2, and can rotate a 
wheel 8 through the rotation transfer device 7, and it can be made to run a car at a desired travel speed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when going down a slope, overspeed r.p.m. of the axle 9 of a 
wheel 8 is compulsorily carried out by the self-weight transit by the weight of a car, and it may exceed the set-up 
maximum travel speed by it. 

[0005] This invention was made in view of such a point, and aims at preventing an excess of the travel speed by self- 
weight transit in the car equipped with hydro static transmission. 
[0006] 

[Means for Solving the Problem] Invention indicated by claim 1 detects the travel speed of the car equipped with the 
hydro static transmission of the transit system which has the hydraulic pump of a variable-capacity form, and the 
hydraulic motor of a variable-capacity form, and when this detected travel speed is larger than the set point, it is the 
travel-speed control approach of the car characterized by controlling the capacity of the hydraulic motor of hydro static 
transmission to a large capacity side. 

[0007] This prevents an excess of the travel speed by self-weight transit in the car equipped with hydro static 
transmission with the hydraulic motor used as such a big braking load that it is controlled to a large capacity side. 
[0008] The hydraulic pump of the variable-capacity form where invention indicated by claim 2 is driven with an engine, 
The hydraulic motor of a variable-capacity form which rotates with the hydraulic oil which was connected to this 
hydraulic pump in the closed circuit, and was breathed out from the hydraulic pump, The body of revolution for transit 
driven with this hydraulic motor, and the rotational frequency sensor which detects the rotational frequency per unit 
time amount of this body of revolution for transit, When the rotational frequency detected by this rotational frequency 
sensor is larger than the set point, it is the travel-speed control unit of the car characterized by providing the control 
section which carries out adjustable control of the capacity of a hydraulic motor to a large capacity side. 
[0009] If the rotational frequency of the body of revolution for transit is detected and a rotational frequency exceeds the 
set point by this, the capacity of a hydraulic motor will be adjusted to a large capacity side, and an excess of a rotational 
frequency will be suppressed with the hydraulic motor used as such a big braking load that it is controlled to the large 
capacity side. 

[0010] Invention indicated by claim 3 possesses the capacity adjustable device section to which the control section in 
the travel-speed control unit of a car according to claim 2 carries out adjustable control of the capacity of a hydraulic 
motor in response to the signal pressure supplied from the control valve which generates the signal pressure according 
to the detecting signal by the rotational frequency sensor, and this control valve. 
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[001 1] This adjusts the capacity of a btffc^ulic motor to a large capacity side with^^signal pressure outputted from a 
control valve according to the rotatio^_P*equency of the body of revolution for tSBRt, and an excess of a rotational 
frequency is suppressed with the hydraulic motor used as such a big braking load that it is controlled to a large capacity 
side. 

[0012] Invention indicated by claim 4 is that the capacity adjustable device section in the travel-speed control unit of a 

car according to claim 3 changes ********** i n the closed circuit which returns ****** of the cam plate of a hydraulic 

motor to a center valve position with signal pressure, and controls the capacity of a hydraulic motor. 

[0013] Thereby, the motor capacity of a hydraulic motor is changed to a large capacity side, so that signal pressure 

increases. 

[0014] 

[Embodiment of the Invention] It explains referring to one gestalt of operation shown in drawmgi thru/or drawing.4 in 
this invention hereafter. 

[0015] In cars, such as a wheel loader, the hydro static transmission 16 of a transit system is constituted by opening for 
free passage the hydraulic pump 12 of the variable-capacity form driven with an engine 11, and the hydraulic motor 13 
of a variable-capacity form which rotates with the hydraulic oil breathed out from this hydraulic pump 12 by the 
mainlines 14 and 15 of a closed circuit. 

[0016] The axle 22 of the wheel 21 as body of revolution for transit is connected to the output shaft 1 7 of a hydraulic 
motor 13 through the rotation transfer devices 18, such as a bevel gear. 

[0017] The device which controls the travel speed of a car receives the output shaft 17 of a hydraulic motor 13. The 
rotational frequency sensor 23 which detects the rotational frequency per unit time amount of a wheel 21 with the pulse 
number per unit time amount is formed. The converter 24 which changes the pulse number as a detecting signal by the 
rotational frequency sensor 23 into a current value, and outputs that current value to this rotational frequency sensor 23 
when this current value is larger than the set point is connected. The solenoid 26 in the proportional control reducing 
valve 25 as a control valve made to generate the signal pressure according to a current value is connected to this 
converter 24. 

[0018] The pilot pump 27 is connected to the input port of the proportional control reducing valve 25 through pilot 
hydraulic-pressure-supply Rhine 28, and the capacity adjustable device section 30 which carries out adjustable control 
of the capacity of a hydraulic motor 13 is connected to it through signal pressure Rhine 29 in the output port of the 
proportional control reducing valve 25. 

[0019] And proportionality reduced pressure control is carried out according to the current value which was maintained 
at the set pressure by the relief valve 3 1 prepared in pilot hydraulic-pressure-supply Rhine 28, was supplied to the input 
port of the proportional control reducing valve 25, and was supplied to the solenoid 26 with this proportional control 
reducing valve 25, and the pilot oil pressure breathed out from the pilot pump 27 is supplied to the capacity adjustable 
device section 30 through signal pressure Rhine 29. 

[0020] This capacity adjustable device section 30 is the signal pressure Px supplied from the proportional control 
reducing valve 25. Popularity is won and it is this signal pressure Px. Adjustable control of the capacity of a hydraulic 
motor 13 is carried out to a large capacity side, so that it is large. 

[0021] Said converter 24, the proportional control reducing valve 25, and the capacity adjustable device section 30 form 
the control section 32 which carries out adjustable control of the capacity of a hydraulic motor 13 to a large capacity 
side, when the rotational frequency detected by the rotational frequency sensor 23 is larger than the set point. 
[0022] Drawing 2 shows the motor unit 34 which unified the capacity adjustable device section 30 to the hydraulic 
motor 13 of said variable-capacity form, and the hydraulic motor 13 means functioning also as a hydraulic pump, when 
the turning effort from the outside acts compulsorily. 

[0023] In this drawing 2 , although ****** of the cam plate which carries out adjustable control controls the capacity of 
a hydraulic motor 13 by the cam-plate **** piston 36 by which fitting was carried out into the displacement-control 
cylinder 35, this cam-plate **** piston 36 is controlled by spool 37. 

[0024] The good tone spring 44 which mainline internal pressure Rhine 41 introduced through check valves 38 and 39 
from mainlines 14 and 15 and signal pressure Rhine 43 introduced from the signal pressure port 42 opened for free 
passage with signal pressure Rhine 29 from said proportional control reducing valve 25 are led to the end side of this 
spool 37, and can adjust repulsive force to the other end side of spool 37 is contacted. Furthermore, the spring backing 
plate 45 united with the cam-plate **** piston 36 is pressed with the spring 46 to the method of the right of drawing 2 . 
[0025] Furthermore, mainline internal pressure Rhine 41 is piston left ventricle 35a in the displacement-control cylinder 
35. Rhine 41a opened for free passage directly It passes through the change-over location of spool 37, and is piston right 
ventricle 35b in the displacement-control cylinder 35. Rhine 41b opened for free passage It has branched. Moreover, a 
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tank port 48 is open for free passage ti^fegh diaphragm 47, and signal pressure Qflfe 43 is piston right ventricle 35b 
further. Rhine 41b The tank port 48 i^0in for free passage through the spool 37^Bff return location. 
[0026] Next, an operation of the illustrated operation gestalt is explained. 

[0027] An engine 1 1 rotates a hydraulic pump 12, can rotate a hydraulic motor 13 with the discharged oil from this 
hydraulic pump 12, can rotate a wheel 21 through the rotation transfer device 18, and can make it the car equipped with 
this hydro static transmission 16 run at the travel speed of a request of a car in the flat ground and climb transit. 
[0028] Signal pressure [ reducing valve / 25 / this / proportional control / Rhine / 29 / signal pressure ] Px corresponding 
[ the travel speed of a car rises by self-weight transit, on the other hand, if the axle rotational frequency detected by the 
rotational frequency sensor 23 becomes beyond the set point, a current will be supplied to the proportional control 
reducing valve 25 from a converter 24 on a downward slope, and ] to the current value It generates. This signal pressure 
Px The capacity adjustable device section 30 is supplied and this capacity adjustable device section 30 is signal pressure 
Px. Cam-plate ****** is controlled, adjustable control of the capacity of a hydraulic motor 13 is carried out to a large 
capacity side, and an excess of the travel speed of a car is prevented. 

[0029] That is, in the car equipped with the hydro static transmission 16, an excess of the travel speed by self- weight 
transit on a downward slope can be prevented with the hydraulic motor 13 used as such a big braking load that it is 
controlled to a large capacity side, and the same effectiveness as the down shift of a change gear and engine brake in a 
downward slope is acquired. 

[0030] Next, it is signal pressure Px, referring to drawing 2 thru/or drawing 4 . Relation with the capacity of a hydraulic 
motor 13 is explained. 

[0031] Signal pressure Px When it is 0, it is the mainline internal pressure PM. It acts on the left end of spool 37. At this 
time, it is the mainline internal pressure PM. In below the set pressure set up with the good tone spring 44, it is held with 
the good tone spring 44 to left-hand side, and spool 37 is piston right ventricle 35b. Since a tank port 48 is open for free 
passage, the cam-plate **** piston 36 is pushed on right-hand side with a spring 46, and a hydraulic motor 13 serves as 
the minimum capacity. 

[0032] Mainline internal pressure PM If the set pressure by the good tone spring 44 is exceeded, spool 37 moves to 
right-hand side, and is Rhine 41b. Since it shifts to a free passage condition Piston right ventricle 35b If the force which 
** which acts goes up and presses the right lateral of the cam-plate **** piston 36 by the ** exceeds the force 
expressed with (repulsive force of spring 46) +(PM) x (left lateral product of the cam-plate **** piston 36) The cam- 
plate **** piston 36 starts migration on left-hand side, and moves to a maximum capacity side. Mainline internal 
pressure PM in that case The relation with the capacity of a hydraulic motor 13 comes to be shown in drawing 3 . 
[0033] On the other hand, it is the signal pressure Px from the proportional control reducing valve 25 to the signal 
pressure port 42. When supplied, (mainline internal pressure PM) + (signal pressure Px) acts on the left end of spool 37. 
For this reason, mainline internal pressure PM which returns ****** Q fa cam plate to a center valve position as shown 
in drawing.4 ********** pm 2 is signal pressure Px. As compared with ********** pm 1 at the time of being 0, it 
becomes low. That is, signal pressure Px The motor capacity of a hydraulic motor 13 is changed to a large capacity side, 
so that it increases. 

[0034] That is, this system is signal pressure Px about ********** j n the closed circuit (mainlines 14 and 15) which 
returns ****** of the cam plate of a hydraulic motor 13 to a center valve position. It is making it change, and the motor 
capacity of a hydraulic motor 13 is controlled and exaggerated speed is controlled. 

[0035] Thus, signal pressure Px measure the rotational frequency of an axle 22 by this system, and corresponding to the 
rotational frequency at the rotational frequency beyond the set point The motor capacity which controls axial rotation is 
adjusted, and since an excess of a travel speed is suppressed with the hydraulic motor 13 used as such a big braking load 
that it is controlled to a large capacity side, the excessive burden by excess of a rate concerning an engine 1 1, a 
hydraulic pump 12, a hydraulic motor 13, and other component parts is mitigable. Thereby, observance of a legal rate 
and reduction of the incidence rate of the accident by excess of a rate are also expectable. 
[0036] 

[Effect of the Invention] According to invention according to claim 1, in the car equipped with hydro static 
transmission, an excess of the travel speed by self-weight transit can be prevented with the hydraulic motor of the 
variable-capacity form used as such a big braking load that it is controlled to a large capacity side. 
[0037] Since an excess of a rotational frequency is suppressed with the hydraulic motor used as such a big braking load 
that a rotational frequency sensor detects the rotational frequency of the body of revolution for transit, adjustable control 
of the capacity of a hydraulic motor is carried out to a large capacity side by the control section when a rotational 
frequency is larger than the set point, and it is controlled to a large capacity side according to invention according to 
claim 2, the excessive burden by excess of the rotational frequency concerning an engine, a hydraulic pump, a hydraulic 
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motor, etc. is mitigable. 

[0038] According to invention accorc^^^o claim 3, since adjustable control of tlHKipacity of a hydraulic motor is 
carried out by changing the detecting signal by the rotational frequency sensor into signal pressure in a control valve, 
and operating the capacity adjustable device section, it is highly precise and positive electrical and electric equipment 
and hydraulic system of operation are obtained. 

[0039] According to invention according to claim 4, a hydraulic motor is easily controllable by changing ********** 
with signal pressure to a large capacity side using the capacity adjustable device section which can control the capacity 
of a hydraulic motor. 
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